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VO first and second power supply lines, a holding capacitor connected to the gate electrode of the drive transistor, and a selection transis- 

tor connected between a signal line and the gate electrode of the drive transistor. When the selection transistor is turned on, gradation 
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5 Oi^^^^^S 62.2. 663.2, 5 64.20«S^Pa®ffiVL (=VS) 3&5» Igifth^ 
>>?^^ 5 52.2, 553,2. 5 54.2©^- h • V-^r^HSVG SCJloTj^S-Sm 
Sfti L«:.Tft-ra)(c^5^;a:mfiE(cPJil'rS(i:. cn6)(Oigil!jh^>v:^^ 5 52.2. 

663.2. 5 5,,2<o<f-[-'ms.yGjst.uv-xms.\/s<D±mt)^w±u. -mtfa^ 

Sgifth7>v^^^5 5 2.2, 5 63.2. 5 54.2<oy- h • V-J^HHEEV 

10 G s*^«*#sM5 4 2.2. 543.2, 5 4^jz^r>x0kntsn^^iit>s mmm^m^s 

62.2. 663.2. 5 6 4.2lC-^(^m/ll!E I L/jiSftnJSKt-S, ^^S«^«BKT 3(Ciii^a^ 
m^5 62.2. 6 63.2. 5 6,jzmtl^mm I L©:^€r$tt. «*#Sfi5 4 2.2, 5 4 

3.2. 5 4 4,2ic$$}&$n^ft^m^<!:. t9:^$n>hfij[mi^Ra (^^j 1 2 <hi^^j t 
15 izm^tsn^o 

mVG S 1 cfcy^^t^fi^SffiVG S 2;&«|gl!lh^>>^X^5 62.2, 563.2, 

5 54.2«>y-hTO(cs*a*n» 'Ri#;sg5 42.2, 6 43.2, 5 44,2(csii$nyt 
)iBibh^>5^>^^5 62.2. 553.2. 5 5 4.2*^uT—^i^ra«tm$n*c!) 

20 lEIfth^Vi^X^ 5 62.2. 553.2, 5 5 4.2<DH^-<> • V-:^KOm3lE©tf6 

■:>^A^*/J\$</3:;5„ ZCOfztt). mmm^m=F 5 6 2.2. 663.2, 6 6 4.2(C0!En'5maft 

<^tfe>-:>#x>^/h$<;a:y. iama^m^6 62.2. 563.2. 5 64.2-caat$ns®m 

25 Ell 6(i. *^W(Dm2<^||«tSff$^lcSl^<iliia^^@<DmmW«lfi)c*^-r 
yp^/^0-C36U. CCT. mi(O||Jlifl5«l^^-r0 6(fODg^t#|ji©S^lC 

C(D7^filOiii«|^^^^S-C». @ 6 ^<DUMm» 6 0 ;&CXa^yt^;U 5 0 (Cft 
^/<i:S«SgE^WrS$imiHl8S6 0 BJS^.Z^m^^mfl^<ommJ'^^J^^5 O BX)^ 

16 



wo 03/075256 




PCT/JP03/02578 



a^/\-:^;i/5 0 B(i. ia6(*»cr)®^5 o,.jicn^T. m^^m^omms 0 S 

5 @1 71^. 01 6(Z^L./£:lil^a^^@(Cfelt^®^5 0 B,.j (^^(^« i = 

3, j=2) (Dmmfl*j«fi)c*^-r@ss0-ci&ij. cct?tt. m onjtsjBfii-co 

^ico^A)t(c;^:oTt^'5>o ®m5 0 B3.2rc»|Jg-r'5EI^U;a:i^iij^5 0 Bj.2, 
5 0 B 4.2)5: (!ft>» WO^ommztl-DX^^^o 

01 8(i. 01 7(c^u;tli«m^gP5 0 B3.2©i6ft«riJi^t- S/t«><D^^A 
f^f-h-C^S, 01 8«:#liLT. 01 6(C^U/t®<SiS^Sg©m^*J^ai:^ 
15 ^iCOCNTUiWr'So 

Bi,2^y^mtf^^^> mm.) ^m\zf3.^o 'j-feyhh^>':^^^5 83.2As^> 

7 3.2(CS8l$tlTUSm?^li. li^a^^^S 6 3.2*^UT«ifeli5 2 (Cttm^ 

\zi3.r>xti^i=>-^^i3.nNitiim.m.'r^t. s^stas 7 3.2(cMUTl^;tm^^^*:ir 

5 8 3.j(i:t7«agic;i9:y. 5 3 3,2*J:j- V«fi||c;a:'5, C05«!:#. 
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- h • v-:?iRimffi V G s Its ^an^m. s A^^^o^&mc h ^mmmmm=F<om 

±^m9<DnMUCLt^^s 

VG S=V D AT AXC L/ (CH + CL) 
5 VS = VDATAXCH/ (CH + CL) 

igi <r>mm¥i^m<Dm9\zm-r^o\Zs igibh^yv^^s 5 3.^®u#t^(iivTck 
u t>:^#<;s:oTiN^ (,-tts.t>t>. vgs>vt) , i^itmmm.7hm=f- s & ^,^<o 
flis^iamav L-r^&Jb-sigifth^vi^^^B 5 3.2<Dv-^®ffivstt. ^i 
10 mmmomy oic^-tvl- i L«iti4(c*5i>T. msJEi L^Jaini&d&smflEvo 

F FJ:y't>/J^$<;a:•^Tt^'5 ("T^S:*)^. VS<VOFF) „ ctilUl^tt. S^l 

20 -f A9 o(i. sm^nrtx-So uM^n^ o ci*. *«j!aiiai«S6 OihiiM^&'S^-r 
25 j=2) <^mmw«ifi)c$^-r(iiss0TS»y. cc-ci*, m i ©njuj^fii^^-rEi 

CCDiams 0 C3.3Ttt, 02 0(C^-r«fc^(C. 0 7|Z5^^nTU^Uizy hh 
'b©<!iPI^(D«I^Tfe'5. Syt. S^SOCs.zCBS^-T'SiS^SOC^.e, 5 0 C4.2 
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i3\.^xm^mmT 2t)m^-r^iis 3i^h^>>^:^^5 3,,,t)^:ty^mt}^^:i-> 
^mizm^-r^o z<Dt^s mnmx,\zA:^^ti^mE.y xit. mi^w^s2tm 

20 mmmm^7^:■rm^ 9^(Dmmti^m(Dmm\zit)^mo:>n^t)m^nxi\^o 

iHii&eo. a^/t^;u5 0. ;rza*'J -fey hfi^*SH^>rA9 0 letter. 
«itgA«#*p$nfc«ij?aiiHi»6 0 Di. 01 9izmi^^'b(Dtmcm^/'^^j\^5o 

25 iBis&e o<D«sgncjpiL. masiinaj^simfi^vc^mjisii^mffiiai^iaissi o oic 

;u (0 V) izmf'jmx^o 
02 3tt. z.<D^4(Dmmmmxmi^^mmm^^5 0 Cs,2 (02o#fia) <o 
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$mmmmT i -at. m^Rh-^>i?7.^5 3,jt:tyv^m'ciy^j. v^mt i iz 
tei'^xmiRm^T 2ifimt!^-r^ts ^irk^vvx^s 3 3.2tji^yiikmt)^^^> 

m^oyizT^o mmb^yi^T.^ 5 5 3,,t)^^>vtmiz^^xi^^^isbs 
mwms 1 comii*^*masmav c c icp-5„ igD!) h^vs^;^^ 5 5 3.2©y- 

1^2 4 :^f^^(o$^s<o%mf^m\zm-:s<m^m.m^m(D%%^m^^m't 
25 5 0 E ic(i. IS 6 cfcD®^ 5 0 i.jicft^T. mi3.^m^(Dmm. 5 0 E 

R,, RjzEn*p-r*. S3^/t;^;W5 0 ETtt* U-by hfi^jilRv 

R,. Rjcu-fe*:/ hfi^QEA^Enjnsns, 
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3. j=2) ©mmw^fiK^^-riHissigTfey. cc-ctt. i ©njfijgfiioiii 

5 ^>>?;^^ 1 5 33,2«i:. «}#SS5 43.2<t:. !Simb^>i^^^ 1 5 5,.2<!:. 

1 5 53.2(ov-;^m«it'j7*-hm@<i:©s<DmiE€:f*f#-r'S. 
5 83.2(*. v-:^mffi*5®as«a5 1 . i<u-<ymfii*5/-KN2. ;RcKy-hm 

1 5 63,2. y-fey h 1 5 8 3.2?&«mi ®lltfiJ^fi8«^-rE7<t>©S^ 

25 h^>v^;^^5 83,2. IBi!lh^>vX^5 63.2. U-fe';/ h h^>x:^^ 5 83.2<^i!l 
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hfi^HiSK^^AS 0 E(C'^!ii&-rS„ a^A:^.;U5 0 FlC(i. El 2 4 (C^-Tlli^Si 

a^^gT<^)is^5 0 E,.,icftx.Tv mf3i^m0i(omm5 o F,.,A^s:it€)nTt\ 

10 0 2 7 f4, 0 2 6 (c:5t-ria«ia^MT©li5!l 5 0 F («IJ jtli. 1=3. j 
li^5 0 F3.2T(i, 02 7 lC5^-rJ:dlC. U-fe»> h h^>>^;^^ 1 5 8,.2tt. 

^Tfe'So mmso F,jzmmr^M^vui>mm5 o f^.^, 5 0 F^2^3i^ 

|5l«©«fi)clc;a:-3TU^, 
c©®«ia^igg-Ctt. S»?h7>s;^^i 533.2. mWlY'^>i^^^^ 5 5 
3.2. U-fey h 1 5 8 3.2»«|g2(Oll«iJI5fil*^'r01 7«t»<^)S«h^ 

20 >>f;^^5 83.2. |gi!ih^>v;^^ 5 5 3.2V 'J-tyh\-'y>i^^^5S^,2<ommz 

m 7 <onmm 

02 8(^. ::^^^<ot^s(omMii^mzm-:s<mm.m.7^^m(o'm.%v^m^^7F.-r 
25 yn>yomx^^). z.z.x[ts m^<onmmm^7^-rm2 Af^(Dmm^^m.<Dm 
mz{ti^^(onnmtitix\.\^, 

S?a:'5«!J5£om^/t^;i/5 0 GAJgjrCtetlTlxS. 0 2 4 (C^U;t U -b 

22 



wo 03/075256 



PCT/JP03/02578 



3. j=2) cDmmw«ifi)c*^-riHiK0T^y. cc-ec*. nsonssji^HicDiii 

li^5 0G3.2T(*. 02 9(C^-r«fc5(w. 02 5«4»®U-ty 1 
5 8 3.2Jfct;C'J-fe^/ Kfi^lSRaA^^JI^SnTlNS. ffett. 02 5 (C^-TSSlit^^l 

mmm^^rm 2 4 >t>os^. 7 oiiii§jBgi$^-r0 2 8 ct>(^s^<b^]i 

^ 8 (^ii;»s7^^(^ii^m^^@'r(^. 0 2 4 (c^ \^itmm.m.7F.mm.^<opmm 

»6 0. m^/t:^;U5 0 E. ^it^fU-fey hfi^lSK^-f/tS 0 ElCftx.T. ^f/t 
;a:«ltl*«#JP*n/t*iJ?ai0i»6 0 Htv 02 8(C^Ufc'b<D<i:I^Da^/^^;U5 
OGi:. 02 2 tmu>t'b<0«i:PlDm3S«!l^ffi3)^@3Sl 0 OA^gi[lte>nri>S. 

maii^s 1 {zm:^^^n^nEL^m!mm^mumm^yH[zm^:^^^xmmmE. 

Vc cX(i^5>Klx/^;U (OV) lCtDy#^*o 
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6 0. m.mn^}v^o. SLU^j^Ly ^m^nY'^-( o\zjx^x. ^itt3.mt 
-fAi 1 0, 1 2 oz)^*^(te>nTiN'5o miai8S6 0K(i. UM^neoom^ 

iCiP;^. *mfi^CA. CB^^JfailK^-rAI 1 0, 1 2 0 ic-tn-^^tifitts^ 

s^*eifife©®*5 0K,.,/>5i8:(t6n. $e»fc*j!aii^p„ Pj. ••, pjlxs 

fi^CAlzSo'tNT$iJ?ai|Slgi!lfi^a^^J?aiilSP,. Pj, PjcEPAp-r^o 

^/b. «jap$iK7^Ai 2 0(^. ummnoB[zm':s\.\xymmmmn&^u 
20 j=2) ommwm^^^-risifiss-e^y. cc-ci*. n i ©nasj^s©®^* 

11^5 0 K3.2(i. |g|3 2ic^-rj:?ic. ^mms ^ ^ifki^sziis m^h 
^^^563,2^:. S^#«5 73.2<!:. «iJ?aih^>v>X^ 1 5 83.2<!:» pMOSI 5 

25 93.ztt}^^mm^nx{,\^o mvi\-'y>i^^^ ^ s s^ji^ [^\y>(>mmt>^m^ 
ISX3. v-;^m®z>v-HN K Jku^-^mmtf^mmwiyzizmm^ns mmm 
^vfcs^iNTm^iix3<!:/-KN 1 <^:©la(D«3l«fl8*:^■>/5^7^^J^al•r'5. 
»i#§g5 43.2ii. y- 1 tmasinas 1 (masmffiv c c) ioracc^isis 
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MO SI 5 9 3.2^^uT©^ua^■r^ifell5 2^5JE-rc«i:(c<fcy. luaji^msiii 

A5y - H N K K U"f >mmtfiy - K N 2 . Xtl^y- h«€i*««iJ!»«l PzfCjgglS 
10 n. *J!»**SEiftfi^alcS-:?txTy-KN 1 ty- K N 2 «i:<0K©#a«^^8*;^■ 
>/:t7«lJ^aJf -So p MO S 1 5 93,2!*. V-Xm®*V-KN2. 

^l^Ty - KN 2 ty - KN 3 <tODiaO!)SjH*fll€3i->/:t7«iJta-r*. *>t. 

15 0 3 3 St;f® 3 4 (i» mS2{Z^V^m^m7^U5 0K,,i(Dmif^^JSimT^^ 

03 3(C^-rJ:5lC» fit^KBHTITtt. SJRh^>5^:^^l 5 3 3.2. igift h 
^^i^X^. U-fe-> h h^>*x^^ 1 5 83.2. pMOS 1 5 93.2*^*7«fiHC)a: 

20 oTcxs, ^^jt 1 izi5{,\xmmMmT 2t)^miiBr^ts ^mm^^t)^M^myz 

X3X>^6>KIB®^x-^D©fi^m?5*>*«J#Sg5 43.2(zsm$ns 

25 ^>>^;^^ 1 5 8 3.2;5^*:t>«ll(C;&U. «^§fi5 4 3.2©m??f<D«C^X>^*$iJ!» 

1 5 8 3.2&lA*iKi!jh^>>^X^ 1 5 5 3.2*^LTilJ&-r'5o — ^^K<D 
atm^. ^^Jt 2(CfclNT. ®mh^>>^^^ 1 5 83.2;&«;j-7«fil. ^iO^pMO 
S 1 5 9,,2tfi:t>^miZt3i^ («tm«LS) . iElfth^Vv^^ 1 5 Ss.a^'S^- 
h • V-:XHimffiVGS*5iS^§S 5 43.2JC.fcoT«}#Sn^/£:«> (H^t^-^ 
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dittos) . mmm^m=f-5 6,,2iz-m<omm\ Li)^mtimf^> zMmit. 

(ommmmtmmiZs mmm^m'^se^,^. 563,2, se.jzm.n^m^oit 
e)0#x>^vj\$<;a:y. li^a^^^s 62.2. 563.2, 5 6,,ivm^^ti^mm<Dm 

5 03 4|C^-rci:5IC. S^JlSKTZrcfelNT, MMh^>i^7.^^ 5 8 

3.2*^3j->t^Slc«:y. |g|j!)h^>'V:^^ 1 5 53,2<7>KU^>m«l<!:y-hm@«!: 
$ n7t«fi|-efi#iiS X 3*^ e, Uglliii^T^- ^ D 5 4 3.2 

10 >>f^^ 1 5 S3,^ikujsim[-'y>z^7.^ 1 5 5 3.2*^uTMj&-r^. -^mao 
^^jt 2(cfetvT. $ij^aih^>y:^^ 1 5 8 3.2A^;i-7«fii. :rcXpmo 

S 1 5 93.2;&^*:t>t^^(c;5:^ («cmMS) . igi6h^>v:^^1 5 53.2©^- 
h • V-;^W®JEVGSX>««i#S«5 4 3.2lC,k^T«t#$nS>£:«> (11^7^-^ 

. ®lga^J!l^5 6 3.2(c--S©m0iEi L*«3(Enig5itS, c:nJUI*(*. 

15 m^ ommmmiimmiz. mmm^m'f-s 62.2, 5 63.2. 5 6,jzmti^m^(0{i 
^'D^t)^f\^^<uk). mmmm7F:m=f-5 62.2' 563.2, 5 e^^^'^myri^n^mmo^ 

20 -ryp^/^STfeU. ccTI*. m 9 ©HJtsJ^^o^liiiia^^g^^-r 0 3 1 ifi 

<ommti^m<Dmm\zit)^^<onnt}m^tix{,\^o 
mi 0 (9iiji§ii^sioii«iia^^ST(^. 0 3 1 iz^[^^miSLm^^m-Q(Dm^ 

/i^j\^5 0 KizftitT. ^;a:S<llJ5fe©S^A^;i/5 0 L/»«»(te»nTi^'5. 

/t4^;U5 0 LICI*. 0 3 1 f^omms 0 K,.,(Cft7tT. S;&*«lJ5£flD®ai 5 0 L 
25 ,,it)^WHf^nxi\^o 

0 3 6 (i. 0 3 5 {zf^i-m^m^^m'C(Dmm. sol,., (^jx.^. 1=3, j 
f 03 2 ^(o^mtt^mom^^izit^mo^mfintEtixi'^^o 

®m5 0L3.2Ttt. 03 6 lC^-rck^(C. *J^aih^>>^^^ 1 SSs.jODKU'^ 
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^ 1 1 (D^mw.m 

10 @3 7(4. 1 olliis^^(cS-::^<lIlia^^So:>mMfi«)«l^^^ 

mi 1 (Diii(E}Biii0oii^a^^@-c(4s @3 1 iz^y^^mmmmmmi^omm 

^^6 0 KRUm^/t^JUB 0 K(Cft^Tv MJ5:S«ltl«W-r<5*JfWlHl»6 OM 

tlTlN^o mieI5S6 0M(4. $«J«B1Ih]S& 6 0 KO#tg;&^e>$iJ?a)fl^C B €:ai:^t- 
S«fl6X>^*iJI8iSnTUS, a^A^^US 0 M-C(4. @3 1 «t><D®SI5 0 K,.j(Cft 
xTI|;S:S«|fiJc®iiiai5 0M,.,i&5|gr(te,nTfeyv $e>(c»J?|i|sSlQ„ Qj. • 

20 0 3 8(4. EI3 7 (C^U>til^a^Sm-CCDli^5 OM,.j (^JX.(4. i=3, 

j=2) <^mmw«iJ5)t*^-riei2S0-cfey. c:ct(4. mi oommmm^^t 
mm 5 0M3.2T(4. 13 3 eiz^uftmms o L3.2<o«iJ5)c(c*niLTA^ffiii!ih7 

2 5 8 3.2/>^SI:(t6n. P MO S 1 5 9 3.2;RCA*^rf|lii§Q2A^mE^$nTtxS, 

25 *>t. A:^iEi!) 2 5 83.2(4. p MO ST«lfi)c$n. v-;^m@x>m 

v-:^mffi<ty-hm®<^:op^©mffi(cs■:ft^T«lJaI^n«a^:^3fl3«E*masilS5 
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03 9 (A. 03 8lC^U/bli4Sia^eP5 OM3.20S!lft«:iJiW^Sfci&<D^-<A 

5 83.2. pMOS 1 5 9 3,2;&^>J-7«HglC;5:-3TU<5, ^^J t 1 (C*5 

10 BnAp$nT»j!aii-^>>^^^i 5 83.2A^*:t7ttfii*^e>/!->«fii(c;a:y. mnmx, 
nmsA s.2(o'm^<onmmm > 1 5 s 3.2&tKA^ffii«i >>^x^ 

^ij^aih-^yv:^^ 1 5 8 3.2;&^':l-7*^fiilc;5:yv ai:^iEi!!l h^Vi^:^^ 1 553.2© 

^3) . @iga^^'3^5 6 3.2ic~£(9fE0fE I Ltjimnwf^o ±fi^WLmmmizt5 
v^ihtimm\-'y>i^:^^ 1 5 53.2©^-;;^ • [i[y>(>m<Dm^(oit^-D^^fi^t£ 

04 Of*. 2<DMmmmizm-:s<mmm^^^m(Dmm^mm^^ 
^<om$^t)^M(o^mizit^monnti^Htstix{,\^o 

A:^;U5 0 N-C(i. 0 3 7 «f (0®^ 5 0 M ..^iCft^T. m^^m^(Dmm5 0 
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0 4 1 (i. 0 4 0 izTTiTrnwi^T^^wccomM 5 0 N m^Us i = 3 , j 
= 2) <ommw«ifi)c^^-r0a&ST^y. dc-ci*. ^i ^ (on^Mm(Dmf^^ 

10 16 1 3 (pmmmm 

i&iikm2 tmnms t.(DmizmmtEnft. s«^h^>>^^^4«i:. ^nnmst. 
15 mwjb^>i^:^^et. mmm\zitmmm^^^-c^^mm.u'Mm=F7 ts 

S«^h^>i^:^^4(i. N^^i'^^U^I^Sftmh^Vi^X^ (nMOS) ii^^fSi 
^tis V-;^mffi*IEl!lh7>>^^^6 0D'y-hmS(C^ilSE^tlT^^'5o 

^j-7.mmt^n^m5<D-miz^i!^t£tis \^ly^>mm^mm^s^^ izmm^n. 
25 mi^m2t(Dm{zmii^tEti. %mi-'^>i>:^'^Q(o'mm\ Lizin^ctimmxmyt 

X$>^o 04 41*. IBi)!lh7>>^^^© I DS-VGSJ^14*^L. 04 

Sits mmmm^<D\ l- v Lif$i4«^u. 04 ec*. mmb'y>i^7.^(on 
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2-04 6^#fiauT. *iiaiJK®(3[)ma»J^^^<^>iei!iisiK©ii!if^^i}iwr'5. 
v?:^^4*^Sjit'esT*^>£:«>. 5 ©mm, mnwiz^it\^xtimti^ 

h • V-^F^mttVGStt-KP-C«>S>£:««)s lEift 60 KU-f > • V 

-:^raic:{*m3itJ&^0llti)a:Uo 

EEv G s \t. ^^nm 5 ossfgc s t'mL'mmm^ i a?$^@ft s a>#3fiic 

VGS = VAXCL/ (CS + CL) "(Z) 
20 V S=V Axes/ (CS + CL) -O) 

4 4lC^riKi!lh^>>^^^<D I D S- VG S«|$14(C*51NT» U*CNOTffiVT 

25 mffi-mSlEl^'ttfCfctNT. |lS^lpI05l^±*^ymffVOFFckyt)/JvSUC<!:A^* 

VGS>VT -W) 
VS<VOFF "(S) 
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Ticifi^^. ieij!ih^>>?7.^6<^v-:^mEVS(i. (va-vt) (c:jfi::;<. 

10 h • V-::^iamEEVGS<i:CDii«6€^"ri DS-VGS«|#14(*. mC\il^4>' 

VGSAWTa, V T b&t>*V T c T^^n-SckP IC^^T < Ci&-3<. 
■?-CTS4 7rc^-r<i:5lCv |gi!lh7>>^^^6 a, 6b&tK6cOy-h- 

15 VAXCL/ (CS+CL) © > L^TlNfiSV T a , VT 

bStXVT c <h;5:y. ■?-tl*T<^B#FB^'b» Ta, T bSDfT c (DJ:^> (CM^^T 

ffiJE V G S ttU^Ufii^ff V T <t^«, 
20 VGS = VT -(e) 

-yj. fs&m \-^>i^^^ 6 (Dy-7.ms.y Sit. )x^<o^o\z^^o 

VS=VA-VT ••(7) 

ftmm,mmm=f-7(D\ L-VL«|#14lCfel\T. m3ll«^J^»^?■7C^)|li:^IS]3l^±X)^ 
25 umffVOF F J:iJ*>/J\$<;a:SJ:5lc. SfifliCS. C L^S^-rSciA^siJ^ 

VS<VOFF -(S) 

l§^i|ii3(CA:^ir-5mffiVDATA*SVA*^e»V BlC<iDy»pL6»nS, 
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m) Tfes. v At)^^w BizmfJUxttt^omBm (vb-va) it. mm^ 
^vvx^ecD-y-h • y-7.m^n^m5 (Dimmest. maft^m^?^7© 

VGS = VT+ (1 -CS/CL) • (VB-VA) -(9) 

VS = VA-VT+ (VB-VA) CS/CL "(lO) 
±3i*>e)*)X>^S<fcp|C, (VGS-VT) (VB-VA) T^*SO!>T. IK 

10 (D-C. VBi:VA$iSiE;a:fiilc:Sg[j£-rSCt(C<*:oT, ®3iE«iJ!aiS5^7lc3(EtlS 

15 |gi!iK^>>>:^^6(^)v-:^mffiv SI*. Igilih^yv:^^ 6$:^MxTm;jft$y 

taim^ 7 8 (cm?§r;5^*^m3n'5(^(c^5i;T±^ mm h ^ >>f:x^ 

6©y-hfl£EVGt>. «i#§m5^^L/Ty-l- • V-I^HmffiV G S 
(Citi^Ufc**. Pl^lC±^-r«, m3iE*m^^7tt. |gifth^>i^:^^6 0!>V 
-^mffiV S*^, S9IE*iJ?asg^7 COll|S:^riSi©35:^±*^ym£EVO F F$ffi^/t<!: 

l|/)fE*«J!ai^?-7 0lffi?^HmffiVL;&«. Igift h^>v^;^^ 6 00-5^- h ■ 

^ > v^^^ 6 ~ hmffi V G <!: V -^^BE V S ©±#(i#jh LT-3£ ti&'S. 

25 ckoT^sf^^n-s^td^. m/%««j?ai^^7ic-^m3ft I L;&^3jEniisg(t'5o 
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-So 

10 IS1 4<Dmmmm 

0 4 81*. 2j5:fi^cD^ 1 4 <Dmmmmizm-::s< ^mumm'^'ommm^omn 

15 0m/»jfaim?^<Digii!iiHi3S(^ij!if^^uiwr-5, 

1 oDSti* 0 V i-r-S, 

3 ©IIJI§J^HI(Dli^i:l^tli::f7t>n'5o 
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5 m^RmT^(omm\zfsmh'y>zy^^^^>\zK^s nasi* i 0 v rc-r 

IB 1 5 (nMmWM 

10 13 4 9(^. :^%^<Dmy ^ (onmmmzmr^ <'mwLun^=^<omiim^(om^ 

m'^tmmx^^tA. ^.n^izmxr. m4 9iz^-tJ:^izx^y^>^y^^> 

>f:^:$'9(i. nMost)^^/3i^js <f-'\>mm^mvimizmif^tstis Ku-r>m«i 
^igia h ^ > :^ ^ 6 w V - ^mffij^ tx«j#s:a 5 o-sgg rc« jgg $ ti. v - 

25 (Dmif^^mv^-t^o 

-:^x^4<i:x-fy5=->^h^>>^^^9*s. mm^mtx^ ^mm^m iz^ u ^it 

ti^, cot*. m^!!«3lcA:^3*n-5^fftt. «il!ill2<!:l^i;o Vii-r-S. M 
^\-'^>i^7.^4^^^y^>^\^^>>f^^9t)mm^miZ/3iz>^:itiZJ:r> 
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IBij!ih^>v^^6(Dy-hmaVG<i:V-^mSVS/>^'0 V<!:;a:^„ COD 

z.(o^oiz. sgi 5(Dmmmm<Dmmi&mm=f-<D!iiiWim»izj:nits mi 3<z> 
10 mt<oBm^mfm\^o{zT^z.tifi-Q^^. 

^als!l^ 7 s (d u -b h*. h ^ >>^;^^ 4 1 5 <om 

>?;^^3 3^^^^i^*i. mi 3©||^^SJ^«|©ii^<^:S>&:oT^^S. 
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JUT. 0 5 1 &t>*0 5 2$#BauTv m^ 6o:>mmmm(omm,Mmm^(D%m 

3 181* h^>v;^^6©<7*-hmffiVG(i'bfp<»:;a:y. cti 

S*Rh^>>^:^^4X>^\ S#?iiSA^e>0«>J?ailzj;oT. jSBJr5K«i*^6>Sjl«Slciaj 
c:nimi|(Di!if^(^. Ill 3o:?ll«§7^fig<Di3^<hPl«lT&^. 

20 c(Dcfcc>(c. :^%mmm<onMimm=?-<D^mmmz^ti\t. ^i s^njigB 

mirf3H,\J:.z>{ZT^Z.ttfiV^^o Z.<D^s m 1 <^ll«6JBfil<0ii#<!:JtlRUT. 
ccDHJIsJgJIlTttv ;^-f y^>4^h^>i^^t5'3 3;&53fe5J'lcjii'g<!:>a:^;&^. 7.^ 
y^>^h^>>'X^33lCJ: S«i#Sa 5 Rt>*m2t»J!aSI^ 7 OS^SS 8 © 
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IB 1 7 (omimmm 

S t)^^^ y . -5^- A(OY-U>( >M<!:«j#Jgg 5 AO 

sAit. ^mmM=f-7 A<o^m(Dm^nmx$>%. 

20 (D^mo^m^^O n M O S ib^^fSi^m^ h^y-JT.i'A -SlU^W\ [-^>i^^^ 

p M O S A^e>;5:<5SIR h^^v^:^^ 4 A^iDflgift h^Vv':^^ 6 A (Cg^^it/i 
'b<7)-C&'5. U/i;&«-3T. 04 2(C^$n>t|alift<tJ:b^T. #h^>i^Xi^^m 

S/MS<DSJI^«lJ«Tv IEifth^>y;^^6 A<Z>U#lNflS«*iiEUT» -^-^^^bC!) 
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mi 9<^^ fiS?^^ 

mi &(ommmmizm^<mmi&mm=j'(Dmm^^(ommit. mssiz^tsti 
Wi^^mf3.^x\,\i>. rts,t>%. mi ^<Dnmi^m(DmmMm^=j-(ommm't. 

10 m 4 <Dll«l53fl5fii©|HlS&©it^(Cfc(t-5 n M O S tf^ibi3i^m!Sih'y>-J7.^ 4 ^iCK 
|gi!lh^>v;^^6^. pMO S*^e>)5:'5S^h^>v::^t^4 ASCMBIIIil-^V 
v:^^6 AlCj;^Te#Sx;£:"b©-C*'5» Lfc/>^^T. mi 40llJfiJKS©ii 

15 a&y. 04 8(C^$n/t^'t'$>^5^-f-h*iSffl-r'5c<i:;&^T#^(0-Cv JUT 

4:||£ii7&HI(Oma$iJ^m?cr)iKlft@%-C». mi 7 (7>IISilB^0Ji^<!:@tl(C. 
ma h^VvX^ 4 A tlKSft h^>i^^^ 6 A it® 2 <@© h^>v:^^ <!:. »^ 
A«!:X>»e>;iSg/jNRR©SJg^«J5!cT» h^Vi^X^ 6 A©U#Ufii*«l 

6 A(OV-^mBE©KTA^iit^©-C> S»^«8K*SS$S-r'5C«!:X>«-C^'5o 

m 1 9 (pmm&m 

25 *IISIiJf$^(Dm3il«tmm^<DIEij!llHlS8tt, flRLT. maSJII 1 <hS«lj«l 2 

J|3<!:(DFaic:^ig|^5nfc. h^>>>^^ 4 At. -^l^SSSAi, lEilbK^ 

>>>^^6Ai:. m9(E»msi^7 At* s^sasAt. ^>ryf^>^h^>>^ 
masissi, ^ii!iig2. (i^iSiia, stRh^>>^:^^4 a. «j#igg5A, leifth 
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7.^ ^yf->^ i^'pyif^^ 9 Alts pMos*^e»^y. <f-^mm^M^mz 

10 h^>i^^^ 6 AJSlUT.^ y'^>{fh^>i^7.^ 9 AlZ^r^rm^mPifttiOV 

th^. ufttj^^Xs 0 4 9(c^$n>s:iii 5<Dmmmm<Dm^tit^Xs 

15 ^^BSr-So 

tizj:-:>Xs ^n^ms Ajkum^ums Acovny y-^jifjmmizn^z.t.t)^ 
25 m2o<Dmmim 

:$:||]H5^Sl0!>mdlE«m^?-<3Ol^iftli]S&». «iEUT. <h^Mbl§l 2 

iKomizmm^nrc. s^h^>v^^^4 At. «ttg«5At. leiah^ 
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JK^©ii^<i:^?5:oTtNS. -^^^V^ h^>v^^ 3 3 A«. pMOSPZ)^ 
10 SEtlTlvS. 

SI 2 0(DllJls?i5^(^)m/WJ?ai^^©IKi!)lHlSSli. S5 1 iz^$ti;tsn eon 

6J^l/^^y5=->^^h^>i^>^^ 1 0«:. pMOS*^6>;&§iS*Rh^>>^^^4 
A, |gi!ih7>>^^^6 ARtX^>r^/5=->^h7>i^X^1 0 A(C.fc-3Til€?g 

20 z<D^z>iz. :$immmm<Dmm'Mm=f-(Dmm^mz<ktiii. mi 7oiij6j^ 

*S^t;S:t^ci:5lc:•r<5c«i:*^-C^-5. mi 7 0!)ll«iJBfil©ii^<ttkl{iU 

T» :^-<y9=->^^h^>>^:;^^3 3 AA^^^a-ICj&Sii^SA^v >^-f »>5=->^h^ 
>v^^3 3 A|Cj:^fii}#Sg5 A^itJfm9ll*jaP^?-7 0S^Jgm8<D'J-fey h 

25 m^h'yyi^:^^ 4 AizJ:^^nnm5 A(Dm^Si^t^^{z^o:itt)^x 

^^(DXs ij-ty h(Dmm^mnr^z.t\z^^x. ^^nm5 ajslv^^^^m 
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5 ;^^ 5 3 3.2li. pMOS-Cb^U. 02 5ff©S«iH-^>i^;^^ 1 5 3 3.2 

StXU-b-y h h^VvX^ 1 5 83,2(*. nMOS-C«fcHt^o PHi(C. g|2 7i*'0 
StRK^>vX^l 5 3 3,2&?>*«J-fey h h^Vv^X^ 1 5 83.2» »tA*02 9if><D 
StRh^>>^^^ 1 5 33.2(4. nMOS-C'bm^, 

9 (ommT^m^^fm 32+©pmosi 59 3.2. atxm 1 0 omt^mm^ 

10 m^EI3 64'OpMOS 1 5 93.2(4. Ctie)«mUT'b-€-ne>©ll«timfll<!:(5 
07. @1 7. JSiZJ^m2 Oft»(Dmm\-'^>i>>^^ 5 63.2. 025. 027. 02 

15 >mmtmmi^5 1 «!i<^H(c7-f-KA';/^stfi:«:t?A"r'5c<h(cj:ij. maft© 

(ie>o€r€:<SM-r§::<h'fe>T€r-5o mmiZs 03 2. 03 6. 03 8. :Ra*04 
1 fp<omWih'^>U7.^ 1 5 5 3.2C:)V-^mS<!:m3S!ISl5 1 <!:©S(C7 ^' - 
^Sfit^ii A-r S c ii (c J; y . m3tE<D(i * $ 6> (cUS-^-T -5 c: <*: "t>T€? S, 

20 -K (L ED) 7U'f'^:7^'-;UK • XS-/'>3> • "f^^zfu^ (FED) 

^1 5(9ii«57^jii. mi 6<ommf^ms mi 9 onati^s&a^m 2 o <9 
25 Its "^(ommzm^-f. nM(o^^^><fxno:iiitsi-Q^^o MmRm<DV\im 

Oii^(4. S^h^>>'::^t5'^:t7(CUT*3<C<bA5jJ5'g-C«»'5. 

*ll«iJKfil(C*3t>T. |gifth^>i^^^*«nMOSOl§^(c:. "tOffeOS*^ h 
5>>?:^^&aC^^y^>^h^>>'^^<i:UT(*. n MOS(cRSe>t*. nMO 
St pMOS<!:$fl£it(CiSffl-r-5c<!:*^^gE-C«»So l^«l(c. Igift h^>v:^^ 
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^n^s mmm^m=f-(D%m^mzhmm'^mvsi>z>x. com-^izhmvi^o^ 
mmmmiz^ii-^iOi§^tmm<o^s^=&n6ti^:ititm^i)^x$>^, 

1 9(^|lit57^^fe<i:CX^2 0(Dll%7^^(c-7i\T<&Piti;d:^M;&^^flE'e&^. 
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T.^jSLummm^m'f-ts B5isiBii!ih^>v>^^©y- \-'mmizmmtEn^ti^^ 
'y>U7.^(D^-hmm^ya-T'(>^izir^ztizj:k>mfR^n^mizmm 

15 mWiAt^m^lzm^:^l^xm^fl§mmm'T-'$^^m^^m^u^zmm^t^m^m 

20 <Dy-\-mm^^i^s mmm\-7>i>7.^it. m2cDKix^>mm. ^acov 
-7.mms &z/si2<Dy-t>m®€WL. ^iei*j^sfiiig<rieH2(^>7*--hm® 

mmzm'^{,^xttifi&mnmtifiiRtH2<o<f- bmmt<Dm(DmmiiKm^^>y:t 
mum2<o\^iy^>'mmizm-i (ommuti^mwtstis mt^f^2(Dy-:^mmt)^ 
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m3(^Ku^>m8i» ii3<^v-;^ms. jit>*m3oy-hm«i«: 
15 Mfsig 3 <D H i^^r >mm/m 3 05 v~>^m^*^*t(riESg 2 <Dv-^m@icSM^f 

StrlEm3(Dy- h^@A^H5IBU-by hfi^HlcSiBE^sn. 85IBU-fcy h h^>>^ 

izr^s m^m2{zfi&m<DmWimm^mo 

5. ij-ty Y-mntfimu^n^mo^jiLy ^mnmts 

«-®^ic. m3<o\^u^>mm. ms<o'j-^mm. JSLUt^3(o<f-bmm^ 
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>ttfil(c-r ^ d i: ICJ; y . tftlBd^lS*^ e»^fBfiii#SM^atrlBPgfil@i^x-^ * 

20 S*Jl2lciB®co®#^^^g, 

^§B«Jfa)«IIEi!im^^EB$«iJ^aiS(CS]«g-r^$iJf»l|IK7^/t<h. 

^ts^izmx. 
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10 1 <ov-7.n.m/t^ 1 © K u-f >^ffi«5fifiisii 2 oy- hSfii(cS!tss3^n» tftie 
20 itrntirn'Mm^Wimmzm-^i^rmmf^ 2 ©y- hUfii^gfriEm 2 <^> k >m 

giItEm2omM(cg(riESg2(Dm2lii||;f^mQ$n. g(rlEiiima^lil?-»v S(rlEIS 

;^^^5*->«fil<!:-rSc«!:(cJ:y. ^IB«J$Sg(c#$5a*tifcSlJiEP&ISiSSIx 
-^<D®?^«ra9fE|gi!lh7Vi^^^*^UT-S^HI«[mU. CKDS^. ^fE«J^ 
h^>>?:^^$5t-75Kfil(c-r-5C<h(CJ:y. g(FiBm2<D>;*- h^ffi^7□—T•-f 
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mmAttmmzm^i.^xmti^mmmy'-'^^^mtz^mm^izwimT^mnn 
10 f^ill^mnmfs^Wlm^^^u^f&mmzmisat^mmu\^'7^/'<ts 

15 co^-hme^wu. giiieigi!ih^v>?:^^(*v m2<D[^\y^>mm. m2<Dv 

1 (Dy-7.mmym^ (D[^\y^>'mmt)m^&m2(D<f-hmmizmmtEn. hhis 

25 mmf^2(Dv-7.mmizf^'i(DmMmt)mmtEtis m%^mm^'y>i^7.^im 
fi&^nnmtfi^m-r^ms.izm':s\.\xumt^n^ii^^mm.&mzm 2 © h u-r > 
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{tm^Mmmmmmmzm-:^\,\xm^^ 2 <D<f- hmmtmtzm 1 © k i^-r >m 

><f\z\^xm^%i^^m\zmm^nitmw^mm^'r-^(Dm,-m^%^r^s m 
^^1 \z^Vi<om^m.^^m.. 

mm7<^hm^\zmr^\.^xm^\&mmfkT-'^^^^^m^mz^^^!\■i'^m^w^ 
m^1s\nummm^^m^^nmmzm^■r^umuY''y'^nts 

*«|J?BI h ^ > 5^ * $ 6 (ctiit . 
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10 sfrisig ztDV-u^ >wm/m 3 © v-;^m®*5«9iBSg 2 <Dy- hm^ic^js^^ 

«i<!:©PBl(D^ai«fii$;J->/:t7»J!IBlU. 
15 tiJIHm2 05S@lZHfiie^2(oma5l§X?^*EPJD$tl. BtrlSiS^a^m^-tt. bUIEIK 

7.^^^ >^m <»: -r s c <*: fc J: y . sniEfi^*^*^ e. m^u.^nm^mit^wmm 

h^>i^;^^«:;!-:7ttfil(cf sc:<i:(c<fcu. iirlB^2oy- hmffi*7P— r-c 

>^(cuTifriE«}$$a(csii$n;&t(riEi{g99iiii;i7'--:5'0[>m^$«^-r'&. li 
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10 ^ts^izmxs 

o^f-hmm^miy. B{FiEiBifth^>v;^^(i. sga^Ku^ymei. sizov 

20 >>f7.'$'itm%z^mmmzmr^{,^xmmm^tmmm a © k u^r >wm/^ a 

25 guie^ a <D K i^-r >mm/'m a (T) v-:^m@*^*^iEm 1 © v-;^m«i/m 1 © 
K i^-r >mmiz^m^ti. mzm a © v-:^ms/m a © k u-r >mffix>^a5ism 
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15 m^m^ iztmommm^^mo 

ti!U^mni»tmu^^miSit<D^mmmizmnmmtii'^n'eti^ifionx[.^^ 

mummmmmmn^mfR^mmmizmur^i&mwi\^'^'</^ii^ 

25 #Si^{^. 
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<o<f-hmm^mu. BaisiBifth^yvT.^^. f^2(D\^\y^>mm. mzcov 

OD V-xm®/m 3 O K U-f >fi®A^80IEm 2 coy- hmffifC^KSg^tl. g^TlEII 

20 iftm^lcS^tNTglJiE^I <OV-:^m«i/mi ©K^-^'>m8i<!:B^[l^m2©<7*- 
^mei<!:a)FB1a)S)lt*tfll^5^->/':t7SlJ^U. 

25 © V-:^m@<»:ttri5Sg4 (oy- hm8i«i:(DF^CD^EElcSoHNT$>m$nsll 2 (0 
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^^>^izuxm^^nmmizmm^ti^mmmmm'T-i'<Dm^^^^T^. 
K*3i 1 {z%^m<ommm^'mm. 

m^mMz^dmcommm^mm 
10 1 4. m^ <DmMt^tt^2(DmMmt<omzwmzmn^ni!iumh'p>i^ 

mti^nmmizm^j^^n^m%iv§mmm'f-'^<Dm^^mu^Wih'y>i>:^ 

^z.t\zj:vmnunumizwmtinf!imt^mmm7'-'$^(Dm^'S:^^r^m 
20 m^T-^^n^mt. 

mmt(D^mmmzmfi&mmtji'^ti^nwnf^tix{,^^mwi/'<^juts 
25 m^A:hmnizm-:S{,\xmnm^mm'r-'$f^mz^mmf^{zm\iT^imnm 
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1 (Dv-^mei/mi 0Ku^>mei*^*gtiism2(oy-hm8i(csiSi$n. Btrie 

10 gtriB^2 0[)Ku^>m@icmi (Dm*agi$;&^EPj!in$nv dtriBii2a>v-;^m@;&^ 
HtiiBmi ©m«iic^!!^$n. HfriBiEij!ih^>v:^^(iB«riB^i^s^a;&^*«j#-r^m 
jE(cs^t\T«ij?ai$n«m^maft*fitriBii2<3Dv-^msi;&^e>giHBigi 

gf}IBIl2(DmS(Cl|2om22@tS«$^i0!^tl. M[IBiiilga^lil7». tVIBISifth 
15 ^>v?^^<DirjlB{±i:^m2SllcS^l\;tl®P©®^*a^-r'5. 41CIBK 

1 6. i9::t$n/bmmTititfi^/)'*^iBmiss[(0j£^iiii(cEnj)n^n'&v 

1 5 (c:iBiE(D«J{»i^i£. 

20 lit. 

25 Pal [z^^'^mmi^ $ ti. 

etriBig3©y- hiiffi*^S(riBy-fe'y hfi^iia(c««E*n. SfriBy-fey h 

fitdlB 'J M y hfi^lzS-lJgNTgfliBm 2 © V-J^mfilifiillB^ 2 ©maSISi: 
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tiz^ij. mum2(o<f-y^mm^yn-^^>^fiz-r^s sizmmo 
Hirisig3(Dv-xs8i/'m3<^Ku-r>m#i-B0i5mi oomasiiic^i^sn. 

t4iem3(D>;i*- hmfiiA^B(rlHU-b-> h(i^lSllc*SI^$n, gOKU-fe-^ h 
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5 2 0. tiiffRmmm^i^mits gQisss i on^ni&cKMiB^ 2 <z)m^«»(c-^n 
10 -fey hfi^mffi<!:-r§c4:(c«fcy, atris^j*§MStxs^SM*«tm*-&Sji*n 

20 K^-fAih. 

->^mffi. &ofsg2 0D'y-hM«:WL. s5is«}#sa(*s&iEm2(Dy-h®® 
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m^m 1 © H u-< >mmym 1 <Dv-7.mmt)mumnmizmm^ns mum 

ti. striem 3 <D ^j-TMm/m 3 © K u-f >m®*^*t(iKii 2 © k u-f >mfii(c^ 
m%zm2<omm\zmizm2(D'mMm^m\\^n. mzmmm.7rim^[t. MiEie 

ifth^>vX^OS5IEaj^m3itlcS-:^u/tKia©lilg€a^U. 

BfriEiSifex-^^'Sia^lftPSI-feUT. tfJlES#^h^>i^X^**>«fil«tU. 
A>o^fiE*J?aih^>>^^^*:t7ttJil<!:-r -SctlZckU. t5iEm^S!S*»e>MIE« 
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